Secretion of an aluminum chelator, 2-isopropylmalic acid, by the budding yeast, Saccharomyces cerevisiae.
An aluminum(III)-binding substance (ABS), that solubilizes Al(III) at neutral pH, was found to be secreted by Saccharomyces cerevisiae. A combination of anion exchange chromatography and preparative high performance liquid chromatography using an octadecylsilane (ODS) column separated ABS from the medium. The structure determination of ABS was performed using 1H and 13C NMR spectroscopy and heteronuclear multiple-bond correlation (HMBC) spectroscopy, and ABS was identified to be 2-isopropylmalic acid (2-iPMA). The structure was further confirmed using high resolution electrospray ionization mass spectrometry. Solubilization of otherwise sparingly soluble Al(III) by 2-iPMA at neutral pH indicated the binding of the compound with Al(III). This is supported by 27Al NMR spectrometry for a solution containing 10 mM Al(III) and 20 mM 2-iPMA at pH 6.6, where four Al(III) species were evident. Although the function of this compound is unclear, it might play a key role in Al detoxification.